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Actuating Device for Game Machine
BACKGROUND OF THE INVENTION L Z

Field of the invention

This invention relates to an actuating device used in a game machine employing
a display unit of, for example, a television receiver. More particularly, it relates to an
actuating device for a game machine having an actuating portion for controlling
various operation.s', such as those of rotating a display character on a display screen,
continuously changing the movement speed or deforming the display character.
Description of the Related Art

“VConventionally, a gamé machine employing a television receiver has a main
body unit of the game machine, connécted to a television receiver used as a display
device, and an actuating device for controlling a display character connected via a
connection cable to the main body unit of the game machine and which is displayed
on the display screen of the television receiver.

The main body unit of the game mach}ine.has, enclosed therein, a disc driving
portion for reproducing an optical disc as a recording medium carrying a game
program and a picture process.ing device for displaying on the screen of the television
- receiver a display character a:long with the background picture in accordance with a
game program recorded on the optical disc.

On the actuating device, connected o the main body unit of the game machine,



there are ’arrar?g_edapl_o_r‘gl actuators. ."l_'h; user. actuates the;se actuators

to ir}p‘ut_ the co:mon___d infor_ma,_tion concerning; the operation of the display characters:
displayed on the cjisplay_scroen of the teleyision roceiyer to control-the movemen(l A
direc_t_ion.:o.f d}o_disolay c.ha.ra‘cter depending on the c_ommand info,rmat-ion :

ﬁnger dunng use. On one, 51de and on. the .opposite side of the main.body unit, there
are arranged a duectlon command .actyating unit having.a: :¢ross-shaped or. circular .
direction }{?.C?}Qatmgo operating button and a function. setting: executing wait having
plural ’ﬁ.{r.lction“ sgning.executing,bunons for setting the op.eratino._,.ﬁmctionx.ofvthe;..
includes' four switches having actuators which are arranged orthogonally-:re-lative to
one another and whx,ch are brought into.and out- of contact-with the contact “These ..
sthches are selectlvely turned on _and off by the. cross-shaped..or cucula.r direction :
command actuators for moving the display character. For example; the display:.:
cha;gg:!tc_z_r 1s dxgltally moved in the direction along which is,arrayed:the one ofthé four
swi-tches"tha't 1 turned on. The function setting executing unit includes switches in..
assoc1)apon w1th the ph_;rgl.’ft:{r.xo‘tjgg sg,tt;:r_l'g_@og;gtor;s,so.th,at;t_he ftjz_n.c,t‘ion of;thedi'si:la_y

: char‘::ic;cp;lllo_c_gt:gi to :o;aop_ button is set or the function proper to the display character
is executed. L Ci e
The .di;ection command actuator of the actuating device is configured.so: that

the one of the four switches arranged in the mutually perpendicular directions gives



a command signal of moving the display-character in the “direction along which is
arrayed the switch turnéd on, so that'it is not” possible to 'g:i\;é“ the 'comma'n_d'
information of rotating and Sirnuitaneousiy advancing the dlsplay éhéraétér or
changing its line-of sight. The result is that-t bécomes @iifﬁ"c’&l't io‘éb'n:snjuét'th;: game
prograr employihg5thé'dis'play-ch"ar'actér perforring di\'/er's"iﬁ'edjoperatib.x{s.:“

~" On the other hand, since ‘s'wité'}ieﬁ'c'onstIﬁJtiﬁ'gi'tHé 5i:r'écfion command actuatmg
unit simply is turfied-on anid off by actuation fthe di}één"csn'commaﬁ‘d'a'ér‘uator'to give
the' comimand information:dontrolling the fovement of ‘the display’ ch'aréCt"eér, the
movernerit ‘of the .display charactér becomes. intermittent such that a seres of -
continuous movernents:cannof ‘be executed: -

" v There has been'propésed an actuating device h'a‘vin"g;7 ah act;iatin;r unit which
renders:it possible to Input-a command'SJgnal -for movinig and sunultaneously rotatmo.‘ |
the display:character, moving the-display character as its speed is varied or changmg'
its configurations.:

"Bhs type: of the: actuatmg device is described in’ the Japanese Laymg open.
Publication H-7- 88252

. Thereiis provided in an acrﬁht'o‘r'adai)ied’-td be thrust and S;i'r'hu‘lta'nésu‘s'ly fotated
in the: actuating unit adapted -for rotating “a’ display character” ér 'cﬁanging its
configuration. This type of the actuator is gripped or thrust by hand or ﬁngef[ a

The-actuator for actuating the direction command actuator is also thriist by

being thrust by hand.or finger.



L he actuator of the actuating device:for-the game machine is frequently acted
on dunng execution of the.game program. "Mforeover, the-actuating urit is used for
prolonged time: !A
SUMMARY, OF THE INVENTION - . = ,. . ... .

: .I.t.is,.;he,rpfore an object of the present inventiorn.to prévidé an actuating unit for-
the game machine which can give an optimum operatifig feeling to-the actuation of the
actyatoracted-on frequently, ... . .. n e oo

ks, anothé; object of the present invention to provide an’actuating unit for the
game machine in which the user is not fatigued in‘hand or finger or even on'prolongéd
use of the unit.- - R A N

Itis still another object of the present invention to pfOViﬂéﬁEL'I.f% actuating devicé -
for-a_game machine: which affords an agreeable usé fe'eling"an_d ‘which 15’ high ig\" _
relibility. < - - oo R

It is yet another object of the present invention to provide :!a;f;acmating device
for a game.machine which enablés.the game 't be e?iecut-ed with highly ‘vivid play"’
fe.e,‘]‘i.l?g: SRR
- :-For.accomplishing the ab‘owé:obj éctsi an actuating devicé for a garne fnachiré -
includés, first and second grips protruded from.one side of each end'of the main body
unit-of the device. On ane and the opposite ‘ends of the main body unit are provided
first and sc;:'ond-'acmating urtits. Each of the first. and second-actuating units is .

provided with plural thrusting actuators.projected to'the-upper surface side-6f the main



body wnit and with plural signal input:elements. thrust by the-se:thmstimg'actuators.

. The actuating device also includés third and fourth-actuating units m’ranged"
facing each other on the proximal ends of the first and second grips and which aré
provided with signal input terminals actuated by the thrusﬁng"écm'zﬁ'ors.' These “third -
and. f,ourtf'l'_;.a;r_qati,nglzunjts can be actuated by thumb.fingers 6f loth hands o f the user

“holding.the first and second grips..« + . i - IRV
The third and fourth actuating units including .the signal fnputterminals ;
actuated by the. r{)_.tat.ior_l.‘ ackuators mput, to the main:body unit of the device command
signals enabling rota;tiop_ -and translation- simultaneously. of the ‘display. character :
displayed on the screen, movement of the display character with varying speed or -
change: of the configuration.- , ... .. -.
-+ dn t_.he_.ppe.s‘e,r;t‘.act_pati_-qg dgvic—,e?fér the game machine, each Totation actuatsr-:
includes a main actuator quy portion of a synthetic resin connected to an associated:
actuatin gumt and a top portion of a flexible-material swollen-out-atits distal end and
which js_.formequ.a_s-.qns with the-main actuator body portion. Since. the top: portion
contacted with the hand or finger has its distal end swollen-out and is formed 6f a"
fle;mblematenal , an ,opt,imu‘r'n; contact-feeling can.be realizéd:to.improve use ~feéliné.
. .--There is.enclosed in.the actuatingdevice ‘of the present. inverition a vibration- -
imparting unit which-imp ag‘.t.s_ vibrationgto: the user durmg operation to execute.a game
with a vivid play-feeling. This vibration-imparting unit.is provided inthe. first and "

second gnps and is made. up-of a driving motor and .aneccentric member mounted ofi -



a anving shatt of the motor. Lhe vibrationgumparting unit Has different. vibration-
umparting states to realize a more vivid play. feeling in executing a game.

’.

.- - In.the actuating device for the game machine according to the present invention,
since the top portion of the rotation actuator for ea,tt;,mg:a command signal:in
executing the game program, contagted by. the hand or finger.of the.user; is formed of
.a flexible matenial and is swollen out at its distal lend;-optimuun contact feeling may.
be realized to imgrove the use feeling.” - <. .o o

. Since the r'lh'.x_va.in actuator body portion and.the top-partion makinguprthe rotation
actﬁator is formed by two-color molding; the main agtuator body portion'and.the top...
portion.can be positively unified to each other to assure high operational reliability of
the agmq@ng unit. .

BRIEF DESCRIPTION OF THE DRAWINGS. .
- Fig.lisa ‘perspective view showing, an actuating device for'a.game machine.:
Fig.2 is a plan.view.showing the. actuating device shown in Fig. 1.
Fig.3 is a back-side view thereoﬁ
. Eig4 is_.ﬁro_ﬁt View. thersof..
. Fig.5 is a right-hand side view.thereof .- « .. ©. -

F1g.6 is a left-hand side view thereof. .{ , |

Fig.71s a perspective view showing the use st-atc,th_csré_of. R
. .Fig.8 1s.a side view showing the state ofusing the actuating device for the game -

machine mounted n.a mounting surface.-



Fig.9 is-a. perspective view showigiessential portions of 4 first actuating unit,
Fig.10 1s a partial cross-sectional:View showing the ﬁr‘st'acmatir'ig umt.

.+ Fig.H:is a eross-sectional showing the state in whith firstto fourth tlu‘ustmw.
-actuators of the first acmatfmgt-unjt: EEE T R
- Fig:12 isa.cross-sectional view showing the state in which a second actuator-of
the first actuating unit.is. being thrust. .
DESCRIPTION OF THE PREFERRED EMBODIMENTS " :
Refeﬁingip the"d’rav';lings;'an aCtuating ‘devieé for a game ‘machine acCérding
to.the:present: invention-will 'b.'e-e‘xplaineduiﬁ detail, = -~ - ¥
~+:The actuating.device: for the game machine is connected to a main body-udit 6f
the game machine having enclosed therein a dis;: dnving unit for-reproduding an -
optical disc as a.récording medium cafrying a recorded ‘game programi-and a ‘picture
processing’ deviee'for-displaying-é display-chidracter alo’ng with 't-hé'bfadkground ona
optical disc. R T I
An actuating dev1ce 1 for the game machme acéording to the pres;ant invention
mcludec a main body unit 4 made up of an upperhalf2 and-alowerhalf 3 abutied and
connected to each other by fasteners, such as sét-sérews, as’shéwn in Fig. [. From one
side of ends of the main b'Odfy unit 4 are protruded a first gnp 5-and a se’cdhd-gn'p 6
- whichrare held by:left and ﬁg‘ht‘pal‘rr;_s‘w-hen'the de¥ice 1'is conriected to the main body

- unit of the game machine for executing the game. “There first and second gnps 5,6 are



protruded towar.ds the lower aide of the mai,n_bod.y urit 4 as they are flared and spaced
apart ﬁ'om each other towards thetr drstal ends, as shown in Fms 2to 4. Forenabling.
prolonoed gnppmg ofthe ﬁrst and second gnps 5, 6, these.grips are tapered from the

CQ‘U‘??“"B sxdes to the main body unit 4 towards the distal ends, while being arcuately

contoured m peribheral _surfa:cegand atthe distal_.en_d_s, as shown.in Figs.2, 5 and 6.

P -

.Oln one end of the mam body umt 4 1S prov1ded a ﬁrst actuatmg umt 9,having .
first to fourth thntstmg actuators 8a, 8b, 8c,  8d protruded on the upper surface.side of
the mam body unit 4, as shown n Flgs L and 2 .The first to fourth thrustmg actuators
8a to 8d mal\mg up the first actuatmg unit 9 are formed as-one with a rotary- actuating *
mernber 10 havmo 1ts center portion supported for rotation and are arrayed in mutually
perpendlcular dtrecttons about the center of rotation of the rotary actuating member, -
10 That Is, the ﬁrst actuatmg umt 91 _provided .with_switch elements as signal. -
mputtmg elements in assocxatlon thh the ﬁrst to fourth thrusting actuators 8a to; 8d

The first actuatmg unit 9 operatmg asa dtrectton command controller.forcontrolling:- .
the”rnovement of the drsplay character By selectlvely thrusting the first to fourth
thrustm'g actuators 8a to 8d to turn the sw1tches .associated thh these. thrustmg
actuators 8a to 8d on and off the dtsplay character 1s moved in the arraying direction
ofthe thrustmgly actuated thrustmg Actuators 8a.t0,8d. .

‘ On the opposxte snde ofthe mam body uryt 4 is arranged a second actuating unit -

12 havmg ﬁrst to fourth thrustmg actuators 11a, 11D, llc, 11d protruded from the .



main body unit 4 and which are arrangedm ‘momally'peroend'icular 'd:irections; as’
shown inl Figs.1 and 2. These fitst to Foﬁﬂﬁ'thfﬁ‘siting actuators 112 to I1d are f;onoe:d -
as independént members-and ‘signal ‘inputting ‘€léments, not :s.l'lo»:vﬁ areprowdedu;
association -with the thrusting actuators 114 to 11d. The second actuatmg umt 12-.
operatés as a function setting executmg unit for settmg the’ ﬁlnCthnS ofthe dlsplay |
character allocated to the thrusting actuators 11a to 11d or executing the functxons
owiied- by the: dnsplay character by turnmg the ‘Switches assocxated w1th the first to
fourth thrusting actuators 11a to'l1d on dnd off. = -
Thie actuating device 1 according fo the presént invention includes third and
fourth actuators [4, 15 mount‘éd‘:fzicih‘g' each other on ‘the.co.r:ners of the prof(im'al ends
of the first and‘second grips 5, 6 "eoﬁr-ieCtiﬁ'g fto'th"e ﬁia’in 'bo'dfy' umt4 ‘as ého»\'rr.n iln
Figs: 1vand 2.- Thesé. thxrd and fourth actuators 14, 15 are prov1ded thh a rotatxonﬂ
actuitor 16 rotatable through 360° “about ar acmatmg shaft as center and a sxgnal .
mputtmg' element, such as a van'able r'e'snsta’nce element; actuated by this ro'tat.ion.
 achiator- 6. Specifically; the rotation actuator 16 is mcunted at the "éi‘iséél"é'rid' ofan
actudting'shaft, mounted under the biasofa blasmg member for restoratlon thereofto .
actuatmg ‘shaft 45 the center of rotation. These third and fourth actuators 14, 15 are “
used : an actuating unit which, by rotating the rotation actuator 16 iSsues a command
signal f’of realizing analog movements, soeh as r'o:t;;ti'ng and :s,irhliltaheou'sly n.10‘ving the

display character, mo'viog' the disﬁlay‘cﬁafaétér'wf’th'é variable eijeed; or varying its



configurations. =~ e
On left and. right 81de ends on the. front stde of the main.body unit 4 opposite to -
nts back 51de provxded with the first and secqnd grips. 5, 6 are arranged fifth.and. smth'
actuatmo u.mts 17 18 These ﬁfth and sixth-actuating,units 17, 18, -are:provided with
first and secoed .t.hrustmg actuators. 19a, 19b and 20a, 20b, respectively, asshownin
Fig.4. These tlﬁlﬂ}S:tEI}g' 'afmfators.l.%a‘,_ 19b.and. 20a, 20b:are provided with.associated
switchung elements. The-fifth and sixth-actuating, units. 17,118 aperate as function
setting executing units fpr'_sertmg the functions of the display character allocatedto the
thrusting acteator's 19a,.19b and 20a, 20b or executing.the ~@ct;ipn_s}o_w:ned'-;lay,th’e;
di§P1f‘_‘.Y; :c..l_'lzarecter_ by turning 'oe's»yhitches‘,_hgt' shown, -agsociated witk the first and
seqond (}’;rustir;g actuators 19a, l9b,and 20a, 20b. ;1 P T P A
Between the ﬁrst actuating umt9 and the second actuating unit; 12:onthe upper:
surface of the main body unit 4 there are proyvided, side-by- 51de a;start- switch 22: for-
commanding the start of a game and a selection switch 23 for s,el,ec,tmg.relatl-ye.facxlx-ty:.
or difﬁculty yvhen starting a game, as.shown in Figs.1 and 2, :On.the atherhandy there
are provxded between the tlnrd actuating unit 14 and-the fourth actuating unit 15 on
the upper s surface of the mam .body unit 4, a mode selecnon switch 24.for'selécting the’
operating mode of the third and fourth actuating units 14, 15 and a display-unit 25 for
displaying the state of the oberatinggpgqles of the third-and:fourth actuating units: 14, "
15. The display unit 25 is constituted by alight.emitting element, such as LED. By the

changeover operation of the mode selection,switch 24, an operating'mode enabling the

10: -



inputting of a command signal from the third and fourth éctuating units 14, {5 oran -
operating mode inhibiting the-inputting & the command signal froi the' third and
fourth actuating-units 14, 15 is selected, While the'command nglizi:l' from thié third and
fourtht‘zlacmating-units 14,15 i5 enabled to be éntered ‘and’the oéérdtiﬁ"é mode is’
selected ‘which has imade-a- switching between' the functisti of the first to fourth
thrusting-actuators:1'1a to 1 ¥d'of the second écmééiﬁg? uriit'12 and the furiction of the
first and second thrusting’ actiators [9a,19b" dnd 204, 20b" of the fifth*and sixth
a‘c&aatmgsmﬁtS'I-’Zl,"l 8- Thedisplay unit 25'is Mrﬂéd'c;n:a:hd off depending on the'state

of these operating modes, whilé switching is made of the dis’play‘lf{;ht.

-2 +On the lower side of -tﬁe matn body unit 4 are fohr'led'én'gal'ge'rr'i:ent 'rééélsse:s.2'6‘, |
27 in which portions of hands or fingers Rf, Lfare engaged when the first gnp 5and’
the second grip:6 are gnppedby the hands or fingers Rf Lf as shown in Figs'5to 8.
These engagement recesses 26,27 are formed 4s smoothly ’cur\'(e‘d. r'é'éh‘t'_ran.t' fécéésés , ;'
ag:shownin Figs. 5 and 6. -0 F e’ 0 o

-2 Onthie front side'of the main bodg unit 4 aré formed depending finger'susports
28,-29, imassociation with the engagement recesses 26, 27; a§'shown in‘Figs.s and' 6.
-Specifically, these finger supports28; 29 aré protuberantly fortnéd fom the Toweimerids
of protrusions 3,:32 on ’béth ends on the front surfice of tﬁé;rﬁéﬁx:bédy f1‘1'1-11':54 where
thé fifth and s‘ix-t.hkacfﬁ'at.ingf-“Units-'17,-' 18 are formed: ' -

..+ JInthe actuating deviee-of the preseht;in\/enﬁon, in'which the first and sécond

grips'5, 6 are protuberaritly: pr’dvidéd on the main body unit 4’ as des'cn'btcd above,

1



these first and secbnd.grjpﬂ 5, 6 are held inigiwrapping fashion by both palms of the

hands, as shown.in'Fig.7, so that there is.né hecessity of holding the main body unit

4.by. fingers, such -"Lhat.;the-.ac,tuat-ihg device: 1 an be held in a'statein 'Whiéh-"up"t.o”a";
maximum of ten and at least six fingers can be moved freely. If; for éxample, the-first
and second.grips 5, 6.are Heldin a wrapping fashion. by-both palms ‘of the hands, as
shown in-Fig.7; thumb fingers RfL; LA of: both hands ¢an‘be eéxtended -over-the-
rotation actuators 16 of the third and fourth actuating wnits 14,15, over-the ‘first to.

fourth thmstmg actuators 8a:to-8dof the: first actuating uhit'9 and: over the first to

fourth thrusting actuators 1 lato 1 1dof the'second actuating-unit 12't6 périmit selective -
thrusting of the rotation -actuators 16 and the thrusting-actuators'8a-to ‘8d-and 1140 |
11d- In"pérticular; since the rotation actuitors 16 of the third and fourth-actuating uxits

1_4»;':.1_5 are-arranged faéiﬁ‘g each other 6n the proximal énds of the =" 171 .5 il
first a;n'd,-second;gr'ips 5, & corresponding-to thetconrnedting p'ortibins fo the miaiti body
unst 4, the rotation actuators 16.areiclosest.to the thuirib fingers RfI Ef] of both hatids™
when the first and: second-grips-5, ‘6-are gripped by the "h"mias‘,‘ sgi that the ‘rotatior’
actyaters:16 can bcafeasi'ly:nc')ta'ted’ibyfboth'thumb fingers Rf1, LFI.- - ¢ ©n :

12 Also, when thie first and-secoiid gris 5, 6 arc gripped in a wrapping fashioi by
both palms of the hands, as shoiVn-in!.'Fi'g?; index fingers Rf2;::f2 and x’n—id‘&lé"ﬁr‘ié&s" :
Rf3; Lf3 of both, hands can be extended to-such’ positions.as'to- énable s'eléctiye

thrusting of the first and.s-ec"ond‘thn;‘sting‘ actuators 19a, 19b, 20a, 20b of the'fifth and

sixth-actuating.units 17, 18. .

12.. .



When the actyating.device. 1 is gripped by hands or.ﬁnge_:rs; finger supports 28;
29 can be held as the first.and second grtps 3,6 are wrapped in the palms of the hands, -
while fourth-fingers RE4, L4 of both hands and/or little fingers RES; L5 are-engaged
in the engagement recesses 26,27, so that:the main‘body unit 4 can be heldat fixed
_positions relative tg the fingers of the hands of the user..- That:is, the fingersican be- _
correctly positioned in:association with.the first to sixth actuating units 912,714 15;
17 and-18; thus realizing rcligslg:»ac:mati.on:: A I
.- -s The ‘aActjuqvtj:_ng. device 1 according te the present invention can also-bését on a
Ap,.lan‘a_x.;sqtti,r_l-g-:s_q{rfacg S, such as a-table, as-showniin Fig:8. Ifthe actuatirigsdevice 1
is.set on the setting surface. S-;k_‘w'i_.,th}“thc-dista;l ends of the first and second grips 5; ¢ and-
th_qu’g_c?l'f'.t_qu,.ﬁ_{}_gcr. supports 28, 29 as supports; the:actuatingsurfaces of the first to
fourth thrusting actuators 8a-to. 8d of the-first actuating unit'9" the first o' fourth
" thrusting :a_ct‘pqtoAljs','.l__l:a:{Q 11d of the second -actuating unit. lZ-iandut-h'e rotation :
actuatars 16 of the third and fourth actuating units- 14, 15 are substantially parallel te
‘tl};.,§;.§ti‘g1g.su_r'face S, as'shown in Fig.8. Thus; the actuating device 1 .of the present”’
invention can be set on the planar setting surface S and- the hands placed on the:setting -
Slﬁf_f"a.c?s{'h thh the first and ée‘éqnq Zrps 5,6 bemg supported by the palms to'actuate
the first to sixth actuating units 9, 12, 14, 15, 17and 18: .+ ... . v
i+, The first actuating.\init-9 of the actuating device ‘lraccording. to. the present
inyention is explained in further detajl. Referring to.Figs.1, 9 and. 10, the firstto fourth

thrusting actuators 8a to 8d are protuberantly formed on the rotary actuating membeér

13+



10 within the s_ubsAtantixally. cross-shaped regess, 30 on one end side on the upper surface
of the main body unit 4. On the upper and lower and left and right ends of the: cross--
Sl!ﬂpﬁa recess 30 are p.rpvided.d_irect_iorrindicatq_rs 31a,31b;3 1c,_3;l d t.owairds_the-ir,merf'
sides cfwhich four .apertures 32 are-formed in:mutually perpendicular dLrections for
allowmg the ﬁrst to fourth thrustmg actuators 8ato. 8d to.be protruded.from:the upper.
surface 31de ofthe mam body umt 4 respectlvely The. center area surrounded by these’
apertures-32 is _forrn;ed as a central supporting projection 33 forsupperting the center-
portion on the .u.p'per.surface-sfde- of the.rnain bedy unit 4, :as-.shownvi;n:Figwl0..».This.
central supportlng p['O_]GCthn 3.) 1s formed as- one, with the. upper nner surface of the- -
main body unit 4. The central supportmg prOJecnon 33 1s faced by an elastie: member -
35'_hxav1‘n'g: four movable contacts 34 thrust by the first to fourth thrusting.actudtors 8a
to 8d Ata c_e.rrter position of the eldstic member 35 is held .a sphericallysshaped-
ﬁ;]'c'ru_.rr\ .rnexp.ber?é_, 5,?9:11 as.a steel ball, adapted for supporting the.center.on thelow. .
surface side of the rotary actuating member 10. The elastic member 35 i1s faced:bya -
circuit §_L_1b(§:trate__ 38_ _fnclu_d_ing_f_our.sta_tiorxary.cor;tacts, 37 adapted for being contacted
wi.t}.;.a.rrgl .qlicengaged_ frcm_:the movable contacts 34. - .. oo
-2 The rota.ry actuatmg member 10 constituting. the first actuating unit 9. is-made:
up of a circular-shaped base 39 first to fourth thrusting actuators-8a to 8d formed as-.
one W_lﬂ:l_'the, upper part gf ghe,_bage, 39, a spherically-shaped ﬁr.sst-"r;e.cess 4].inthe lower
surface of the cer_xfer portion of the base 39,.adapted for-engaging in-the"ﬁphefiéal ’

surface of a spherically-shaped fulecrum member. 36, a.spherically-shaped-second -

14



recess 42 in the-upper-center surface porign'cf the base 39 adapted for :ehgagingw.ith.
the¢éntral supporting projéction 33 dﬁif'g,gééﬁtacf'guide 43 proni'lJ'efan:ﬂS/;félrfhéd'b'rlz o
the lowet side-of the base'39 for thrusting the back surface of thé movable contacs 34
of the‘elastic mesiber-35,- asshown in Figs.9'and 10. The four first to faaﬁh"iﬁmétiag
actuators-8a t6 8¢ forined as-one with the rotary ictuating mémber 10 ar.e formed on
the upper side of the base 39'50°that the thrusting actutors 85'5’5""%'(1 :are‘féi;;rea:in: a
direction-towards an imaginary’ convérgitig point and 56 that thethrlustmg actuators’
8a.t0:8d: are: ihér.éased: in thickriess in a diréction from ihe center toWards the outer
ends,-as:shown in Fig,9:: The thrustmg actuators 84 to ‘8d are prétruded via apertures
32-fromthe upper.surface. of the mrain body unit 4, as showri in Flg 9. .

¢% =1The elastic inember 35 s sindwiched between & cifeuit substraie 38 and the
rotanactuating mesnber 10 dnd is prévided with'a mimber of movablé contacts 34,
su\.h :as'ruber contacts, corresponding to' the’ number of the first to fourth’ thrustmg
actuznors -84 to 8d." . ' | |

Lo Adfuleritm meimiber 36-+is spherically-shaped and 1sarranged .lat"a':nﬁd:p'or't'i':o;lto.?' )
the rotary actuating member 10 in register with the céntral supportmgprOJectxon 33"
The: fulerum member 36-i'éngaged in'd’ first recesé 41 forthed st the ;é“e'ﬁt‘e"rfgf the
rotary‘actuating membef 10~ . ¢ | et |
+ ‘If therotary- actiating miember:10'is'arranged on the’iain Body unit '4",'t'hé’ first

to fourth thtusting actiators'8a to 8d are'arrénge'd radia"ll':y; about the central supporting
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converging side ends towards the opposite outer.ends. The.result.is that,.when the
finger 15 set at the center portion. of the,recess. 30 surrounded by the first to fourth
th;qsting_f\gygatogs 8a to 8d,-the relative p‘Qs..i‘tjqn.cap_jbs easily discnminated by the
tactile feeling at the end of the finger, due to the step difference between the center.
pprpio;n and the first to fourth thrusting actuators.8a to 8d, such that, when the-finger
end is shxfted -fO.F:_ S.\{*_/i.tchi,_gctl_‘lig_t:igr); from the c,er,;tqr‘_ t.o.w,a_r.ds_ the outer:side of the recess
30, which of the first to fourth thrusting actuators 8a to'8dis being thrust can be easily:
discvrj'mi_rflatfc:_c} bgégd_solely on the tactile feclmg -

~ The rotary actuating member 10, formed as-one with the first to fqurth thrusting:
actuators 8a to 84, are formed by.molding a synthetic resin-material.of a relatively high
tO.Ungée?S.- Tﬁ.‘? result is tha the first o fourth thiusting actuators 82 to Sehofincreased-
tqltl'ghpe.;‘s are thrustby the hand:or finger such that theoperatignal fe,e;lf'_ng_: 1S-aot
optimum. |

. "Th..l}S, a top layer 7 formed of a soft flexible material is formed.as-one with the
ugpq.;t__xrfgcg.s of the ﬁxst. tq fourth thrusting actuators 8a to, 8d acted.on by:the:hand:.
OF_.-_ﬁr.‘_ge,r,»,~3..§..:'5_h.9W'n. in Figs.10 and 11. .The top layer. 7.1s-formed- of-a . material
exhibiting rubber-lik elasticity. The top layer.7ismoldedin two oolors and formed:
as-one with the first to fourth thrusting actuators 8a.to.8d;. The top layer 7. isslightly -
sonll'en out at the mid portion for improving the tactile feeling.

Since the top layer 7 ofa soft flexible matenal is provided on the first:to fourth "

thrusting actuators 8a to 8d, it i;s:ppss‘iblqztg‘_rqli_eye;th.e ir:npact..qthqr;wiscapp.licd to the .

16



hand -or “finger ‘on ‘thitisting actuaiigi“thiis improving the operdtional fecling on’
actuation with the hand or finger. Sific& the elastomer of the top layer 7 has large
friction, it'éperates for inhibiting thé slip ‘of the hand br"ﬁn'éér 'oﬁ.'fﬁi’ué'fmg‘ 'acﬁ)afiog :
of the first to-fourth thriisting actuators 8a to 8d. - -
~If, -in: the-above-described first actuafing Wwnit'9, nore ‘6f the " first to fourth

thrusting dctuators 8a to 8d is actuated, the fotary actuating merber [0 gé‘hpl;ﬁed by
the contact guided3 under the bias of the elastic memmber 35, as shown i Fig, 1T, with
the central sﬁppoijting pfojection 33 engaging ‘irf"t'h’e's:phéﬁi:a‘lly}:'éhéééd sécondfecess
42 of:the rotary dctuating miember 10, -s‘imulm*né‘o‘usl'y’;""the-E"'_en’ghérai end of the
citeular-shaped base 39:s retdined by the end of the apertire 32, 'th-;rorar'y" actiafing”
memiber-L0'being thert fetairied in‘ai initidl position. with the fifst t6 otrth thrusfing
actuators'84'tS 8d beéing projected to outsidéwor on the ipper strfadé side of the miain
body unit 4. _ -

=4 U, withe t‘hdiﬁﬁt-t’o fourth thrusting actuators 8a 6.8d in thée initial pos"i't.i-c‘)n, the
thirdthrusting actiators: 8¢ is thrust in the diréction -indicated by afovicA of B in
Fig:12,/the totary actuating member 10 1s fotated'.‘ih‘the- direction 1nd1catedbyarrow 'l
Rﬁ:’o--r-tg’wardsezﬁght- in Fig:12"- Thiis; the third &mg&ﬁg sctuator¥8e thilidts the elastic
member35 downiwards ™ If the third thristinig ‘aétiiaiors 8¢ is thitist filrthes, the rotary
actuating ;*'nember 10 is rotatéd in the direction indicated by arrow R1in Fig.13, about
the fulcrum‘mérmber 36~ - |

as*the centét:‘of rotation, “until the' movable’ contacts 34 ‘are’ contacted with the’
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stat_ionar)"'cont,acts, 37 to establish the electricat connection.
3 .ilfthe thrusting on the.third thrusting actuator S isxrelinquished, the first recess .
4"1‘,A‘lt.ept:i:r_l_sphe:rjcat surface contact with-the fulcrum member 36,1s. movect;away Erorr;
Ul.‘?,,ﬁ.ll?Q%m member 36, under the. bias of the elastic nember 35. :That is; the third
thrustino. actyator 8c 1s rotated in.the dll’CCthl’l indicated by arrow R2 in Fig.13 to-
' separate the movable contacts 34 from the stationary contacts37: If the third thrustmg-
actuator 8c 1S Arota,_t_ed_oﬁlr_ther m.;tlle-.dﬂn_tect.lon_m.dtcate‘d;;b‘y arrow:R2 1n Fig. 13until the
central supoortmg projection 33..1s-engaged. in the second ‘recess 42, vthe. rotary-
actoatmg member 10 is reset to.the initial position shown in Fig:11... -+ i
] O_n'the other hand, if the:‘ﬁr':st thrusting actuators 8a.is thrust.in the direction -
indicated by arrow C in Fig.10 towards the front.side of. the main-body unit: d;-the .
elastxc member 351 1s deforr.r_xe“d ag’a.in;s,t-‘thefo;ce of elasticity, .Thus, the first thrusting:
actua-to‘r.s 8a 1s.moy_ed_ in.the.direction;.mdicated by arrow C-in Fig. 10, as the:fitstrecess..
41 is rotated on the, spherical surface.of the fulecrum member 36, 50 that-the movable: -
contacts 34 are contacted with the. stationary. contacts 37.by way of: sthchmg
The movable -contacts 34 and the statlonary contacts 37 make up a sw1tch'-.
elemept, Wthh s turned on, ar_ld‘,o_ff. by the.contacts 34, 37:being in-ot qut of contact”"
with each other, in. order to permit the inputting of a designating signal of movingthe -
display_chatactet. L
) Since the operatjonal mlcmm-point,for the first to fourth thrusting actuators 8a

to 8d of the first actuating unit 9 is constituted by relative engagement between'the
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spherically—shaped fulcmm.membe'r-‘ 36-dnd ﬁw%phéhcally-shﬁped first recess '4:1',

A

of the rotary. actuating' member:10-to’ perform: the switching-opération’ Iii addition’
since the thrusting actuators 8a to-and are disciétely pfovided on the main body unit
4, there is no limitation' to -the thrusting direction ‘of-the first t.o fourth thrusting
actuators-8a to 8d,.so that a.smooth omnidirecticnal $witching ‘operafion can be”
realized, thus:iripravihg operability- by ‘-px‘e\'/';c'nfié'r'r' of sporadic 'iﬁ'o-i/‘e'r,rlen’té; dév:iaf:ion' ’
of-the center pos.LFi.on:‘or distortion of the rotary-actuating member [0. 7 W
The second actuating nit 12 of the actuating élevig_e 1-of the present inventidn
1s:explained in ﬁirﬂle‘rfde-ta-i'l: -The'-sécor-id"aic‘ni’ating'-ﬁm"’tll2 hasa 'su'bs'tahtiia.llﬂx-'créss-
shaped récess 51 towards the opposite side end on the uppér'surface of the mairi body
unit 4, and apertures-52 in upb’ériand léWer-én‘d":les-f and night endsof the recess 51 as
showmin Figs:1-and 2. The second actuating unit 12 -ivs""con'st'itu't'ea‘fby ‘ﬁrs:t':t"o fourth "
theisting actuators -11ato 1 1d arrasiged on the main body unit 4'so that distal ‘end;s of
the thrusting actuators are protruded towards the uppet surface side of the fnain'body
unit:4:-Within the mam body unit 4-are arranged switch elemerits thiust by the’ ﬁrst to
fourth thrustmg mctuators-Ila'to I'1d. Thiese switéh elements ‘afe turfied on and off"by
thrusting-actuation:of the thrusting- actuators'Tkato 114 to- input'€omihiand 51gnals of. "
setting the operational functions or executing the operation of the display character.
- On-the end faces of the first to: fourth’ thrusting actuators 11a to 1 Id are

-inseribed symbols indicating the functions-of thé thrusting actuators I'la to 114, such
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as D X, Oor A ‘ In the present cmquimeggb,mqssymbols 4, [J,-X and O are affixed
to ghg_ "ﬁrs_t, second, third and fourth thrusting actuators Lla to 1 id,
respectively. Specifically, the third and fourth thrusting actuators L1¢; 1 1d, s.thataref
pc.>§i:§‘iori§§i:'t9,\y:zgrzci:_sﬂthg. second grip 6 and hence.can be acted on: easily. by the thumb:
ﬁn,g.e,r when the second grip 6 is heldgby_-hhand,.ﬂ are-set-to-enter.,command signals “YES”
and “NO” frequen‘tly used in prosecuting the game:. Thus,marks. - AT
"9 and "X comresponding to the commands of .\ YES” and. “NQ? are inscribed on
these third and fourth thrusting actuators 1 1 ¢; and 1 1d. That is, even:if the attuating
de;y:ibqg ._l‘ i;s: _prqyigi;d yvi_tl; a la;gg_numbcr, of actuators; ,thegIhird~;and;.f()1_1rth-”.(hms,ting..
acgg__a:tg,:rs tlc, 11d, used frequently, ar,c.-loc;atc_zd at;easy-to-operated pasitions; thus -
improving op erability of the minimum.number: of the thrusting: actuators.required.in
prosecution of the game. :

... Lhe first to_fourth ut_lmustin_g':a‘cmators._»lla.;:‘o.v,l‘ld may also be-designed.to:
indicate the various functions by different colors. That is, the functions ofthe thrusting:.’
actuators 11a to 11d may be indicated by.respective different colrs: - - -

- _,S'L{qil;arly: fo the. first ta fourth thrusting actuators 8ato:8d frls;kin«g. up- the- first -, -
acpgxati;g urnt 9, the.first to .fo..ugt‘_h,.g@sgipg;aptuétossl1--1 ato lld'may. -ba.'ihtegral'fy:ar;
provided on the upper sides thereof contacted by the hand or finger:with- a top layer -
formed of the elastomer exhibiting rbber-like elasticity. This - -
top layer ,is_effective:m Lmprove contact, feeling.of hand:or finger with the first to.

fourth thrusting actuators 1ato 11d and hence the operability. of the:dévice: -
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* Fhe-third -and fourth actuating (nit§'14: 15 ‘are héreinafter explained. These
third and fourth actuating units 14;'15 %fé iriounted on-substantially cylindrically-
shaped mounting portions 47, 48 at comner portions of the connecting sides éft'he'ﬁr:étf '
and second:grips 5;6 to the main-body unit-4 for facing each c;ther;:aS's'hé'wn:in Fig1.”

-"-Since the third and fousth actuating units 14,-I'S are of the same structure, o"nJ'y'-
the third actuating unit: 14 is hereinafter explainied."

i~ . The third a‘c't‘dat'ing”'-unit' 14 has"zi’-mhlt#&ii;éc'tibhéllfih;')ut"dé\'/"i'c'é 50, as shown in

Fig:14: -"{:":hjs::‘mult'i'_'-'di'rec’tio‘riél":'iri-p‘ut device 50-has a box-shaped u'ipper frame’s T and”
ary arched first-interlock’ type member 51;asshowni in Fig.14. The first intérlock type |
menmber.51°1s rotatably carred by the upper frame 50'by having a warped end pomon )
52 engaged with a rotary shaft 54 6f a-first variable résistor'S3a’ operating as ‘a rotary
detector secured to a lateral side 50a of the upper frame 50 and by ha\'/'ihg"a:'leﬁ'g‘"SS' of
the:opposite.side warped end pottion 52 loosély fitted in -ah"op'éh}ng 56 formed in a
laterakside 50b opposite to-the lateral side 504 of the frame 507

At a center position of the Upﬁe'r'fra'md 50-is arraniged ah :'aétilé‘t:ing";sﬁéftfg"'7":'
haviiﬁ‘g;‘a".:sauc_erg-liik; operating portion 58 on ‘its lower end"éi:'id a‘disc 59 at a mid
portion; - This disc:59. ha.is an‘orifice 60; The ’ﬁppér portion’of the actifiting shaft$ Fis”
mounted the rotation:ac‘tuatqr-flé.' .

Within the upper frame 50 is-arratigéd a second interlock type member 62 for
exténdir'lig'.'atihght angles.to'the acmafing shaft-57. Thé second interlock'type member -

62 -has a ball 63 at its centerand a pa‘irvof'arms- 64a; 64b extending horizontally with
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respect.to. the ball 63...The ball 6-3«.11?!.%..3 grogyveiextending from.its upper side-to its

- lower side. After the actuating shaft 57 and the disc.59 are-inserted into the.graove 65,
and the onfice 60.is brought into registration with the hole 66.in the lateral-side of the'!:
ball 63, the pin 67 is inserted into the hole.66 and the onfice 67 and the-actuating shaft -
57 ‘i,s_l_npt,_;r_gt.ed on the second interlock type member 62 for rotation along the groove

63 with.the pin 67 4s a supporting shaft. .

;.. - The second interlock type member 62 is projested outwards from: the Jateral
side isp.dqfrthe Ui}pier frame 50 by a rotary shaft 54.of asecond variable resistor53b:
secured to the lateral side.5 Oc of the upper frame 50 engaging with the .ehdbf the arm -
64a and by the end of the opposite.side arm 64b fitting in an elangated.hole 70 formed -
in.the l!:;’tléna‘l-sidc';SQc_l of the upperframe.50: The actuating shaft 57:is.passed through
th; grooyé 71 of the first interlock type member 51 and subsequently projected :
outwards via an. opening 72 formed in the upper surface of the upper frame 70:

~.,-Lhe actuating shaft 57 is supportedon-a restoration member 73 :which-has'a.
saucer-like operating member 58 rotatably housed in:its upper-surface side. recess:74. -

: -..'._:_A.Ic__)yve_ir,' fgam:e_75;is,,mo,unted on the-lower end of the upper.frame 50:-:On the ..
upé‘e{:’s\yx;:f_zi_,c_@ of the lower ﬁame~ #5-is forined.a:supporting wall:séction 77, 11 . *rimv
for vertically. movgbgl,y.hogsipg‘a; ﬂange_.y?é,c')_f the restoration membér73. Bétween'the -
bottom surface ofithe: lower frame 75.and the outer peripheral im 78 of the restoration
member 73 is housed a restoration spring 79 b1asmo the restoration mcmbcr 73 .

upwards. The.end of the arm 64b-of the second: interlock: type ;memb.er'62'._is:caused
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to compress against-the upper edge ofthetelongated lole 70 in the lateral-side 50d of
the upper frame 50. The second intertocktype member 62 is rotatably motinted on the -
upper frame:50" in-a ‘direction-perpendicularito the first interlock type member § i
below the first intérlock type member 51, "+ +: 4
.. On the lateral side-50d of the upper frame-50-is‘mounted-a thrust type ‘switch .
element 80 which is changed over by thrustingithe spring:bizsed thrustmg actuators
38 l:agahs-t'spﬁng‘bias: The: thrusting actuators 81" faces the end 82 of the arrh 64b of
th‘é’s'econ‘da.iﬁteﬁbhc‘k‘ype'.member 62. This eitd 82 is projected “in the same diréction’”
as.aimounting leg 83 provided on the lower edgé of the 'upp'er"-f‘rzimfc 50 and terminals”
84.0f the first. and-second variable resistors 53a;53b; '
. i;;;z;'»':-’l’hé':: ‘operating- tate of the: multi-directional mput ‘device ‘50" 1s “heréinafter
explaimed:; s B Loy D6 ononios s sl
If th'é:-user"hol‘ds the ’ro‘tatié'n' actuatots 16 anid rotates "t'h'e‘ac’tua'tmg shaft' 57°in""
~anoptional direction; the actuating shaft 57 is ‘rotated about the point ofiiritersection
of tlie:second interlock @E'member 62-with the.pin 67:ds the centerof rotation. Wiih -
rotation.of the».a'cma'ting.sh,aft 57, the: first intertock typenmiember 51 and the second
interlock type member 62 r_ﬁn-‘in.‘rcfta.tio‘vn:. The rotary shiafts ofithe first and "‘secdf;ﬂ-"'
vartable-resisfors 53a,'53b a_fe also T rb‘ta‘tion‘i,to. adjust ’r’es.iis'tanc‘e‘""\‘/eilué:s';
.The ‘operation for. au'to‘.matic=res-t:c>rat'ion5'o'f the actuating shaft 57 is hereirafter
ex@'léinedi. R R RN T O

L During’ the neutral:state: in:-which the' actuating'sHaft 57 is not actuated, -the
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actuating shaft 57 is set upnght. from the opgiung; 72 in'the upper surface of the:upper -
frame >0, with the bottom surface of the operating member 58 compressing againistthe
if},f.‘_f{_f bgtt__om surface of the.restoration member 73 by the restoration spring79. - - f
., 1 the actyating shaft 57 is-tilted clockwise from tliis;state as-shown:in Fig:16,.
the ﬂangg .85 -having an ‘arcuate portion the radius of,, curvature. of.:which is
prqgl_'cs_siyc_lx_ mggcaseg .towards..outside of the operating ‘member- 58 thrusts the:
res{t_or‘atigr_nlme_mtaer 73 downwards along the supporting wall:section 77. f the lower
framq 75"agaiqg_t',§l;é elasticity.of the Testoration spring:79. If the operating pressure’”
on thg. acmating shaft 57 is re,ljn_cé]uishgd,--tl;c-~neutral_state shown in'Fig.15 is-restored; .
that 1s the actuating shaft 57 1s restored-to i-ts-upstandiﬁg—state;; under:the:boas.of the
respo;a((ég SPANG 79, . . ol he i el e
. .;IZIJL_C‘__pre(ca_,tjpn.p_f the switch, ele,?nep-t, 80 is-explained-with reference to-Figs.17:-
and.18. " S nr o P A IOY SO0 G FE S A
~.. The actuating shaft, 57 in the nb.n-o,pgga,t-iyes_sta,te 1s- dt a.position. shown in
Fig.17, in which. the end of the arm 64b of the second interlock:type mcm-‘ber‘EGZ?is.'f-
spaced. apart from the sthrusting actuators 81 of the switch element 80.and'the end of
the .arm. 64b compnesses agam,st the upper.edge of:-the- elongatcd operiing70-of the.
lateral .su‘rfac:;e!:_fS.O:cii ofthe gppe,r{ﬁ'am.e 50. Ifthe actuating shaft 57 issthrust downwards :
from this state; the end ,Qf;the;- arm.64b, of the .secor'l‘c,igintc'r}ock type member 62 is-
mqved_’downward;, along the elongated hole 70, -against: the bias.of thé réstoration .-

sprmg 79, with the engagement pomt of the: arm 64a with the rotary shaft 54 of the -
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first vaniable resistor 53a:as a. fulcrium pdiit, until the' énd-of the arm 64b'is retaiied
by the:tower edge of the elongated opeiifig 70 operating as a stop. At this time, the é1id *
of the arm 64b thrusts the thrusting actiiators 8 I of the switch-elément 80 dowawards i
to-change:over.the-state ofitlie switch-element 80:If the ac-fudt-irr'é‘ shaft 57 rcg::e-:a-ses to.
be thrust, the end-of the.arm 64b.is restored to the'-'sﬁa'{é's'ho»ijn"':m' Fig.’l7,‘vagai’r~1‘st' th'e'
| recoiling force of the restoration spiing 79, with:the edd:of ;h'e atin 64 being reset'to
the state of Fig. 7 in whih the'end of the-ariv'compresses-against the upper edge of -
thc:goav.eyjb:::’I"h_c;swité:h element:80.is in operation even if the thrusting actuators
8lr:are. thrust when the'acmhtf'ng‘gliaﬁISJ ‘has been-rotated in an optional direction. -
w::: - By rotation ofithe rotation actuators 16 and coﬁSéQUe};t actuation of the firstand”
second vaﬁéble resistors 53a, 53b, the third and fourth actuating units 14, 1.5 can issue”
theicomimand-information‘ofcontinuobsly moving the display ‘charactér, fb't:ifi_"hé and
sunultaneously advancing the display character or changing its line of sight.
w5 noted that the:rotation” actuators“16 for actuating thé - third- and fourth
actuating units 14;-15:are provided witha'main ‘aétiiztor body portion' 36 mdunted on’
tﬁe;:di.stal end:of the actuating shaft 57, as-shown ixi Figs.19-and 20. The main actﬁ'é'tq'r': '
bady ‘portion: 86-is molded- integtally: frorir'a” synthietié” résin’ matérial ‘of Highier
toughness-to- inhibit-deformation; The main’ achiator'bsdy poftion 86 has a“shank
portidn :86a-'on .the distal end: of ‘which-an*¢llipsoidally-shaped head 86D is
protuberantly formed and on the proximalend 6f which 4 tibular fittin g projection 86¢

is formed so.as to'serve for mounting the actudting shaft 57. There is bored a fitting
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hole 86d e-?‘-‘-"“‘!i“g--.&o_f“ the fitting projection86c to the, mid: p,onion:of.:t-hé.shank

PQFF@Q“-“?G% f‘mxd m whuch is fitted the actuating; shaft-57. On the outer rixﬁ:ofgthe:
proximal end of the shank portion, 86a-is protuberantly formed a‘serrij-sph’éri‘callyi-
shaped flange 86¢. When the rotation actuators 16 are fitted on the actuating shaft 57,

- the flange 8‘6¢ fits in an opening 87 formed in the main:body unit 4:to permit rotation
of the rotation actuators 16 n order to cover-the opening 87:and:in order to.guide the

rotation of the rotation actuators 16, as shown in Figs. L'andi2. = .-

. On.the upper surface side of the head:§6b, contacted by thiethand-or. finger, thére .
is}_ir.}_teg'ra;l:ly f‘.’.rfm’f,d a top l‘ayer:§§_forrmed of a flexiblg material, as'shown in -Figs:19 -
and 20. The material of the top Jayer 88 may:be.an elastomer exhibitifig rubber-like-
cla St-i'qi-t-.)-r/' The t°p layer 88.is formed by two-color moldmg.on:the-head 86b:df the
‘“'a':“-“:aclma“?.r.b-":dy portion 86, The upper surface-side ofthe-top layer 88.is arcuanély::
formed towards abave for improving the tactile feeling, - -

e \'Y;t-h- the rotation actuators, 16, having the top fayer 88 of a flexible- material on
its port 1on t,ogg_t%_eic{ by.hand or finger, 1t 1s:possible tq reduce the ithpact:othertvise .
apé“.e-‘-.‘»;??»-‘?-??#a-‘?ci_.Qfl?-,.f;l_ﬂa.er .when, the actuators.ate: thrust, thus. improving ithe-
opé‘réatj“-r.l g feeling on acting or the actugtors ! 6. ‘ATh,c- el.as:tc;mef:‘.of the: top. layer887"
operates as :aéti-fﬁ»liﬂ--iyﬁ.-,c.aﬁe .Of-_aqt}l?tiqn_ of the rotation actuators: 16. - = .=
Sm ce the t,OP,il-a._)v'?F 88 i§li.{1‘§_figjrﬁu;)_{-f0«;rmed¢w~i&l-thg':;nainv actuator:body portion
86 l?)’. _UYQ‘?OIOF -lnoldir_zg..:tlle top l_ayer;ca.ri' be,pqsi_tiyely.--af_ﬁxed‘ to the main-actuator

body portion 86 to prevent exfaliation. on,repeated thrusting operations.-..
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.+ Adthough the top layer38 bf'zi'ﬂéx*ib?é’matériél.i-s fonﬁed'for"éerﬁflg the outer
peniphery-of.the head 86b from the: upperside, as- shown in an 20, the liead 86b may: '
also be formed:of an elastomer similar to that 6f the top layer 88 |

- The fifth and sixth: actudting'units 17, 18, provxded on the front side of the main”’
bedy unit 4, are hereinafter: ‘explained: |

-+ As for the:fifth-and sixth astuating tihits 17718 the first'and $econd thmsti.ng
actuators 19a, 19b and 20a;:20b~are arranged o that the distal ends of the fifth and
sixth actuatmg umts 17;:18 are protruded froii the front side of the fmain body urut 4
via'pairéd upper-and. lower parallel opemngs 91'forméd in the front sides of the main
bedy unit 4.-Within:the miain body unit 4-are provided s"'witch. elemenis in association
withéhef’ thrusting actuaters 19a719b and 20a, 20b. For &n‘)préﬁn"g the op'era'iting
feeling; the portions:of thexthristing actuators 192, 19b and 2'Ozi:e'o'ritéé:ted..b‘y. the hand
or finger may similarly be provi&éfd with a top layét formed of elastorner.

> ibhe actuating device 1 of the present invention is ‘provided with v‘i‘t‘)rlation-
 imparting:vnits 92; 92; for imparting vibration to the usér to realize mote vivid play”
fecling. These vibration-imparting urits 92, 92 are provided on the proximal énds of
 the first-and second grips s, h-elc'i by the hidnd-or finger --o'f‘t'h’e'ii‘sé'r'"ér’%p})i’rig“tﬁ“e"
acmatlng device I;‘as showrf i Figi21. These vibration= unpartmg it 92 92 are
made up of a-driving tnotor: 93:drivén by dnvmg comimand signals sént from’ the matn
body unitof the game machine and an:ecéeriﬁfic member 95 mounted oh'a'dﬁ\./ihg

‘shaft 94 of the driving motor 93; The eccéfitric mémber 95 is constituted by a metal
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m_en.l_b.er‘c‘)fa la_rgeA\-lv.;jght massA_a_n.d a sempcurcular weight-95a offset relative to the
ﬁtting hole 96 engaged by the driving shaft 94 and which is offset relative to the fitting
hole 9‘('5; "Ih"heg_gr.ivip_g motor 93 havingthe_ eccentric member-95 mounted on the dn'vi'ngl
shaft 94 is mounted by having_ a motor housing 98 fitted in-a tubular fitting recess‘ 97
ofa rectangular cgggs-.seqtiqn, formed on the inner side of the first grip. 5, :as shown in

Fig._Z}. Cotmnocamnmy oot o e

In _thq;_abqvgjdcsggibcd vibration-imparting units 92,92, the driving motor-93.

is actuated to run the eccentric. member 95 in rotation so-that the'driving. motori93is

vibrated. . The vibrations of the.driving motor 93-are transmitted: via a:peripheral wall

section 97a of the fitting recess .97 to the first grip S.to transmit.the vibrations to'the -

hand or finger holding thegrp.5..- . . B S T A P LN R

It is noted that the driving mofors 93 of the. vibration-imparting :units 92,92 .

diffevr: ip' pow_gr,rat}'ng s,,o:,thgt, when the vibration-imparting units ‘92, 92 are driven by

a constant driving voltage, the driving motors differ in.r_bta,tion,al speeds such that the: -

. eccentric members 95 are rotated at differential speeds to produce: vibrations:of -

differqg}_ ﬁqqumci_gs,_ R

) The actuating device 1 of the game machine according to the present invention:.
B Y B P L. R R . .

is connected to the main body unit 4 of the game -machine as shown in:Fig:24. -

The actuating device 1 is connected to the main body unit of the game machine -

101 via a connection cord 102 pulled out from a mid portion.on the frant side of the.:

.main body. ur,u_'t. 4. .Thg connection cord 102 has.an end -connector 103 which is
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connected- to:-a jack ‘104 provided-on ‘a‘latéral surface of the main body unit ’I.'Q:lvto.‘
connect the actuating device | to the mam body unit-of the garhe machine 101" ‘-

©.:Itis noted.that the main body unit of the game machine 101 has plural Jacks 104"
to enable connection theresf to plrrral .a'c'tuatirig' devices I. -

- The: main. b,o‘d')} unit of the g'ame; machine 101 has;‘ehe'l'OSedlthereih', a ciiSc
dnving unit 105 for reproducing an optical disc having a game program .recdr:clec'i:
thereon; and a: plcture processing devicé for disptayihg’ the dlsphy character ‘along
withi: the background picture, on the screen of the television receiver in accordance '
with :the_‘-gam.e%p,rogram r'ecor}ded on the optical disc. ‘The main body uni't'ot: the game ‘
machine -101. also -h'aSLaire‘set switch 106 for resetting the game bemg ekecuté'd,'a'
power switch 107 and a lid opening button 109 for "'ope'm'hg‘a lid -108’é'c'iéﬁ;ted for
openiiig/closing.the disc 16adinig uait §Ethe disc'driving unit 105 =7 ¢ ¢

» v=The ‘main body wnit of ‘the- game machine-101 is ¢onnected to a television
receiver. as .a display. device for displaying: the display charicter afong with the
background picture! * -, .. Lo Lveo: a0

lr1 the above-described actuating device 1 for the game machmeaccordmgto
the present invention; the first to-sixth actuiting usits 9; 12,14715; 17 4rid 18 can be
actuated using’up to'a mammum of 10fingérs, as the first ‘and*sécond gnp556 are
heid:with:both:hari_ds:» The actuating device 1'can‘also be actuated using only one of
the.first and:second grips'5; 6. |

.. That is, by suitably actuatirig the first to sixth actuating uriits 9,12, 14:15, 17, ’
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1 An actuatmg dewcefor coMmW_dgmms compnsmg

ﬁrst and second gnps protruded from one side of each end of a '

main body unit of the actuatnng dev1ce

- a first actuating unit provided on one-end of the‘main body unit
and having . a plurality. of thrusting actua,tors ‘protruding-to an upper ;.-
surface side of the main body unit and a plurahty of 51gnal mput elements
thrust by saJd thrustmg actuators;

o a “second actuatnng umt prov1ded on the other end of the main -
body wnit and having a* plurahty of thrusting actuators protrudmg to-an
upper surface side of the_ main body unit and a plurality of signal input

| . elements tbrusf: by said thrusting actuators; and
thjrd and fourth actuating units arranged fao.ing each other on the

proximal ends of said first and second grips and each having a rotation

synthetic resin connected to the associated actuating unit and a top
portion of a flexible material having a swollen-out end face portion, said

- top portion bbing integrally formed with said actuator portion.

4. The'acmating device according to claim 1 wherein the main

actuator body portion and the top portion are formed by two-color
molding. -
5.  The actuating device according to claim 1 wherein the upper



surfaces of the thrusting actuators are integrally formed with top portions

.of a flexible material. RO

6. 'I_'p_Q actuahng dev1ce accordmg to clalm 1 ﬁ!ILb_eLQann,smg
v1brat10n-1mp artmg umts D.I.Oﬂiﬁd.m_thﬁ.ﬁmt_an.d_smn_d_mns__agd_

:'mcludmg a dnvmg motor and an ‘eccentric member mounted on a dnvmg )
- shaft 6f the dfiving motor. ' e
..~ . The actuating device aceording to.ckaim 6 whéréin’ﬂfe vihration:--
mparung umts prov1ded in the ﬁrst and second gnps are Lof . dlﬁ’erent '




ABSTRACT.

R R D L S N S T IR
An actuating device for a game machine in which the liand or finger is' not

fatlgued o*n“prolonge‘d use to unpart an optrmu.m use feehng There are provrded ﬁrst

! e rr\ AL A

and second gnps 5, 3 havmg enclosed vrbratron rmpartmg uruts 92 and whrch are

W i.'")/

o

prOJCthd from one sides of the end portions of a main body unit, 4 A ﬁrst astuating
unit 9 and a.second actuating unit:12 are meuritéd*ofidrie and the éther-ends of the

main body hit 4 "Th&first and secénd ; acmatmo nits 9 12 rnclude plural thrustmg

.'[\'-- IS S

actuators 8 11 protmded on the upper surface srde ofthe main body umt 4 There are

EE .._‘ ' PRy S x.‘r. -‘... Ve R .-

also provrded thlrd and fourth actuatmg umts.l4 lS.arranged facmg each othenon the
proxrmal ends of the first and second grips 5, 6. The third and fourth-actuiting ukits

14, 15 mciudefotatron actuators 186 and signal u}lpufelements actuated by the rotatron

LT aINL T e sy b

acmators 16 The pomcr'rs of the rotdtion actuators 16 for actuatmg the thud and
fourth actuating units 14, 15 are provided with top*portions 88 of a flexible material

having swollen-out distal end portions.
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